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Abstract: In order to investigate the effects of dermis and epidermis on surface electromyo-potential, the 
surface potentials generated by two cylinder models, which consisted of three-layer and four-layer in the 
structure, were simulated with finite element method. The three-layer cylinder model consisted of muscle, 
subcutaneous tissue and skin. The four-layer cylinder model consisted of muscle, subcutaneous tissue, 
dermis and epidermis. In the simulation by using three-layer model, the thickness of skin and the 
conductivity of skin were varied. In the four-layer model, the thickness and the conductivity of dermis and 
epidermis layer were varied. As the results, the effects of the conductivity of skin layer on the surface 
potential were larger than the thickness of skin layer in the three-layer model. In the four-layer model, the 
effects of the thickness and the conductivity of epidermis layer on the surface potential were small. Ant then, 
the error of peak value of surface potential between both layer models was about 20% in the case of 0.5 mm 
in thickness of epidermis, and about 11% in the case of 0.25 mm in thickness of epidermis. 
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Fig. 1 An example of the distribution of muscle fibers 
belonging to single MU on the muscular cross section. 
 
 
Fig. 2 A schematic diagram of muscle and 










 φ−∇=E  (1) 
 ( ) ( )∫=′′′ V dVzyx ,,zyx 41,, ρ rπσφ  (2) 
で記述される． 
ここで，rは， 




















































3,045,049 点，要素数は 2,964,600 個となった．対称
面には，0.0 Vの境界条件を与えた． 
 
Fig. 3 Two layer-types of cylinder models, (a) 
three-layer (muscle, subcutaneous tissue and 
skin) model and (b) four-layer (muscle, 
subcutaneous tissue, dermis and epidermis) 




Fig. 4 A part of cross section of cylinder model 













層の厚さは 0.5～2.5 mm，導電率は 0.8～1.2 S/m，表





さは 5.75～8.0 mmとなった．電流源は深さ 10.0 mm
で電流値は 1.0 μA，双極子間距離は 2 mmとした． 
 
Table 1 Variation of the values of thickness and 
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Fig. 5 Examples of distribution of the surface 
potential along (a) longitudinal median line and 
(b) circumference line are shown. 

























































Fig. 6 The effects of thickness and conductivity 













Fig. 7 The effects of thickness and conductivity 
of dermis and epidermis layers in four-layer 









Four-layer1 では 13.1～ 29.5%（ 19.4± 6.5%），
Four-layer2 は 7.4～17.6%（11.2±4.1%）であった． 
 
Fig. 8 The effects of model on surface potential. 
The conductivity of skin layer in three-layer 
model is 1.0 S/m. The conductivity of dermis 
layer and epidermis layer in four-layer model are 
1.0 and 0.0005 S/m, respectively. The thicknesses 
of epidermis layer are 0.5 mm (Four-layer1) and 













Stegeman et al.(14), Blok et al.(16)は 1.0 S/mとしている










推測される．これらのことから，Stegeman et al. (14)，
Blok et al. (16)のモデルにおける皮膚層は真皮に相当
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